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This is la. preliminary report on the results of an experiment which was an attempt to observe gamma rays of discrete energy from electromagnetic transitions from possible long-lived antiprotonnucleon bound states. The experiment was largely motivated by the results of the Athens-Syracuse collaboration, in which a large excess had been observed in the rate of gammas from antiproton annihilations at rest in deuterium above that expected from neutral pion decay, assuming charge independence in the annihilation process. The data from this experiment suggested that the spectrum of the excess gammas could be in the form of discrete lines. One possible explanation of this apparent violation of charge independence, then, was that this excess of gammas could be coming from long-lived bound states of the antinucleonnucleon system. We have attempted to observe gamma lines from these states in a high-statistics experiment, by using a large Nal crystal to detect the gamma spectrum from antiproton annihilations at rest in both hydrogen and deuterium. 
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tn diameter by 19 inches in length, and its vacuum box contained a thin mylar window which extended continuously around the upstream end and along both sides beyond the downstream end of the target vessel. The target was surrounded by eight scintillation counters, M^ through Mg, which were used to record the approximate charge multiplicity produced with each gamma. The Nal detector consisted of a 10-inch diameter by 10-inch long crystal, surrounded by a large plastic scintillator, all ? of which was contained in a heavy lead shield. Between the crystal and the target was a 6.8-inch diameter hole in the lead shield, which was covered by a circular scintillation counter, C Q , used to record whether a charged particle or neutral entered the detector.
An event was recorded each time a pulse greater Chan 4 MeV was obtained in the Nal crystal which was in coincidence with a stopping antiproton. Spectra were accumulated in a large multi-channel pulse height analyzer; the memory of the analyzer was apportioned so that 32 separate, 128-channel spectra could be collected' concurrently, each according to specific conditions of the various plastic scintillators. Eight separate spectra were obtained according to (1) whether or not a signal was present in C , and (2) if none in C , then the number of multiplicity counters, M,, wnich had a signal. In order to improve the energy resolution of the Nal, each of these eight spectra was further subdivided into four, according to the height of the pulse obtained in the large plastic scintillator shield surrounding the Nal crystal. The four different shield-level conditions were as follows: The charged particle spectra obtained in the Nal, that is, the spectra of events in which a signal was present in C Q , are shown in Fig. 3 from all running in hydrogen and deuterium. The peaks in each spectrum correspond to charged particles which traverse the length of the crystal; the width of the peak is dominated by the ionization statistics in the Nal. This peak provided a continuous monitor of the energy calibration and resolution stability throughout the experiment. Individual runs were read out after several hours of data taking, and small shifts were made in the energy scale of the data in order to correct for long-term drifts in gain.
The observed gamma spectra from antiproton annihilations in the target had very small contamination from background events. The gamma rate obtained when the Nal signal was deliberately delayed to be out of time with the stopping antiproton signal was negligible compared with the in-time rate, indicating that accidentals were not a problem. Background in the in-time gamma spectrum was shown to be small by observing the attenuation of th.e spectrum by a known amount of lead. Two short runs were taken, each with the same total number of stopped antiprotons in deuterium: one with one radiation length of lead placed between the target and the gamma detector, and one with the lead removed. The upper spectrum shown in Fig. 4 is from the run with no lead, and the lower spectrum is the difference between the two runs; that is, the spectrum of events lost in one radiation length of lead. For gamma energies greater than about 50 5. 
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